Uncoupling of the glucagon receptor-adenylate cyclase system by glucagon in cloned differentiated rat hepatocytes.
The ability of glucagon to induce a state of desensitization to glucagon responsiveness has been examined in a cloned line of normal, differentiated, diploid rat hepatocytes (RL-PR-C). These cells, which respond to glucagon with increased production of cyclic AMP, become refractory to further stimulation of cyclic AMP synthesis following a 4 hour exposure period of the cells to the hormone. Refractoriness to glucagon was demonstrated over a wide range of hormone concentrations (10(-12) to 10(-6) M). In desensitized cells that were subsequently washed free of the hormone, recovery from refractoriness was complete by 20 hours. The mechanism underlying this desensitization does not appear to involve decreased receptor numbers, increased efflux of cyclic AMP from the cells, increased degradation of cyclic AMP by phosphodiesterase, or an alteration in the catalytic unit of the adenylate cellular cyclic AMP responsiveness to glucagon in normal RL-PR-C hepatocytes may involve glucagon a reversible uncoupling of glucagon receptors from adenylate cyclase. In addition, late passage, spontaneously transformed RL-PR-C hepatocytes were found to exist in a state in which glucagon receptors are permanently uncoupled from adenylate cyclase.